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(57) When there is any abnormality or characteristic
change in the light intensity of a light source or the sen-
sitivity of a light detector, measurement accuracy de-
creases.

An apparatus of the present invention comprising: a
light source 11; a living body measuring optical element
12 for applying light emitted from the light source 11 to
a living body and receiving light returning from the living

body; a light detector 16 for detecting the light received
by the living body measuring optical element 12; and a
light guide 14 which can be arranged in contact with the
living body measuring optical element 12, in which an
abnormality is detected or corrected by use of output from
the light detector 16 in a state the light guide 14 is ar-
ranged in contact with the living body measuring optical
element 12.
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Description

Technical Field

[0001] The present invention relates to a biological in-
formation measuring apparatus and a reference element
for use in the non-invasive measurement of glucose, cho-
lesterol, urea, triglyceride and so forth in body fluids
based on optical measurement of living tissues, and also
to a method of using the biological information measuring
apparatus.

Background Art

[0002] Conventionally, various biological information
measuring apparatuses and calibration methods have
been proposed for measuring specific components in a
living body or a solution.
[0003] For example, according to Japanese Patent No.
2648377, biological information within a living body is
measured through the use of near-infrared light by emit
light inside a living body from a light source disposed on
the living-body surface and receiving, light which returns
again onto the surface of the living body after propagating
through the living body as being scattered and absorbed
in the living body.
[0004] In this case, however, there is such a problem
that, when the performance of the light source or detector
changes with time, a measurement value varies and
measurement accuracy decreases.
[0005] To cope with this, the amount of light is meas-
ured by applying light emitted from the light source to a
reflection body arranged on a protection cover facing the
light source, and receiving the reflected light by a light-
receiving section arranged in the same plane as the light
source. The obtained value is used as a calibration value
for correcting measurement values.
[0006] However, the conventional optical measure-
ment methods and optical measurement apparatuses as
mentioned above have the following problems.
[0007] In the conventional methods, light emitted from
a light source is applied to a reflection board attached to
a protection cover and the light reflected from the reflec-
tion board is detected by a light-receiving section provid-
ed in the same plane as the light source.
[0008] Accordingly, such a method effectively works
when the light source and the light receiving section are
arranged in the same plane and the reflection board is
arranged at a position facing them. Whereas, when a
light-emitting section which emit light toward a living body
and a light incident section which receive light from the
living body are not arranged in the same plane, it is very
difficult to apply light to the reflection board and receive
the light reflected from the reflection board.
[0009] Figure 4 shows an optical measurement appa-
ratus equipped with a reflection board. As shown in the
figure, the optical measurement apparatus of Figure 4 is
constituted of a light source 11, a living body measuring

optical element 12, a holding table 13 and a light guide
detection means 16. In addition, a reflection board 101
is provided on the opposite side to the opening portion
of a cover 102.
[0010] The holding table 13 is a table for holding the
living body measuring optical element 12. The holding
table 13 has holes 25 for allowing light emitted from the
light source 11 to strike the living body measuring optical
element 12 and for allowing the light from the living body
measuring optical element 12 to strike the light detector
16, respectively. A groovy portion 17 is provided to the
living body measuring optical element 12. The groovy
portion 17 has a light-emitting section for emitting light
toward a living body and a light incident section for re-
ceiving light from the living body. These two sections are
not arranged in the same plane and constitute a groovy
form such that light emitted from the light emitting section
can directly enter the light incident section. Therefore, it
is difficult to apply light emitted from the light emitting
section to the reflection board 101 and cause the reflect-
ed light to be received by the light incident section of the
groovy portion 17. Thus, light emitted from the light
source 11 cannot pass through the living body measuring
optical element 12 again, with the result that the light
cannot be detected by the light guide detection means 16.

Disclosure of the Invention

[0011] The present invention was attained with a view
to overcoming the aforementioned problems. An object
of the present invention is to provide a biological infor-
mation measuring apparatus and a reference element
capable of detecting and correcting an abnormality, even
if a light emitting section which emits light toward a living
body and a light incident portion which receives light from
the living body are not present in the same plane, and
also to provide a method of using the biological informa-
tion measuring apparatus.
[0012] In order to solve the aforementioned problems,
the 1st aspect of the present invention is a biological in-
formation measuring apparatus comprising:

a light source;
a living body measuring optical element of applying
light emitted from said light source to a living body
and receiving light returning from said living body;
a light detector of detecting said light received by
said living body measuring optical element; and
a reference light guide capable of guiding the light
applied by said living body measuring optical ele-
ment so that the light can be returned to said living
body measuring optical element, in a state of being
arranged in contact with said living body measuring
optical element.

[0013] The 2nd aspect of the present invention is the
biological information measuring apparatus according to
the 1st aspect of the present invention, further comprising
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a calculation section of providing biological information
of said living body through calculation based on the light
returned from said living body and detected by said light
detector,
wherein the calculation section detects that at least one
of said light source, said living body measuring optical
element and said light detector abnormally functions
based on the light detected by said light detector in a
state where said light guide is arranged in contact with
said living body measuring optical element.
[0014] The 3rd aspect of the present invention is the
biological information measuring apparatus according to
the 1st aspect of the present invention, further comprising
a calculation section of providing biological information
of said living body through calculation based on the light
returning from said living body and detected by said light
detector,
wherein the calculation section corrects said biological
information based on the light detected by said light de-
tector in a state where said light guide is arranged in
contact with said living body measuring optical element.
[0015] The 4th aspect of the present invention is the
biological information measuring apparatus according to
the 1st aspect of the present invention, wherein a con-
cave-convex portion is formed on a part of the surface
of said living body measuring optical element, and the
part of said light guide which is to be in contact with said
living body measuring optical element is deformable.
[0016] The 5th aspect of the present invention is the
biological information measuring apparatus according to
the 1st aspect of the present invention, wherein said light
guide is formed of a material having a refractive index
higher than that of the air and lower than that of said living
body measuring optical element.
[0017] The 6th aspect of the present invention is the
biological information measuring apparatus according to
the 1st aspect of the present invention, wherein said light
guide is a scattering body.
[0018] The 7th aspect of the present invention is the
biological information measuring apparatus according to
the 4th aspect of the present invention, wherein said light
guide is an elastic substance.
[0019] The 8th aspect of the present invention is the
biological information measuring apparatus according to
the 7th aspect of the present invention, wherein said light
guide has an elasticity modulus of 1 to 10 MPa.
[0020] The 9th aspect of the present invention is a ref-
erence element for use in a biological information meas-
uring apparatus comprising:

a light source;
a living body measuring optical element of applying
light emitted from said light source to a living body
and receiving light returning from said living body;
and
a light detector of detecting the light received by said
living body measuring optical element,
the reference element comprising:

a light guide capable of guiding the light applied
by said living body measuring optical element
so that it returns to said living body measuring
optical element in a state of being arranged in
contact with said living body measuring optical
element.

[0021] The 10th aspect of the present invention is the
reference element according to the 9th aspect of the
present invention, further comprising a cover of covering
a portion of said light guide other than the portion which
is in contact with said living body measuring optical ele-
ment.
[0022] The 11th aspect of the present invention is the
reference element according to the 9th aspect of the
present invention, wherein
a part of said light guide which is in contact with said
living body measuring optical element is deformable.
[0023] The 12th aspect of the present invention is the
reference element according to the 9th aspect of the
present invention, wherein said light guide is formed of
a material having a refractive index higher than that of
the air and lower than that of said living body measuring
optical element.
[0024] The 13th aspect of the present invention is the
reference element according to the 9th aspect of the
present invention, wherein said light guide is a scattering
body.
[0025] The 14th aspect of the present invention is the
reference element according to the 11th aspect of the
present invention, wherein said light guide is an elastic
substance.
[0026] The 15th aspect of the present invention is the
reference element according to the 14th aspect of the
present invention, wherein said light guide has an elas-
ticity modulus of 1 to 10 MPa.
[0027] The 16th aspect of the present invention is a
method of using a biological information measuring ap-
paratus using the biological information measuring ap-
paratus according to the 1st aspect of the present inven-
tion, comprising:

a biological information measuring step of measur-
ing biological information based on the light detected
by said light detector in a state where said living body
measuring optical element is in contact with a target
living body to be measured; and
an abnormality-correcting step of detecting or cor-
recting an abnormality based on the light detected
by said light detector in a state that said reference
light guide is in contact with said living body meas-
uring optical element.

[0028] The present invention employs a reference el-
ement having a light guide capable of guiding light applied
by a living body measuring optical element so that the
light can be returned to the living body measuring optical
element in the state that the light guide is arranged in
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contact with the living body measuring optical element
and also a living body measuring apparatus having the
light guide. By using such element and apparatus, ac-
cording to the present invention, the sensitivities of a light
source, a living body measuring optical element and a
light detector can be checked, and measurement errors
caused by temperature change and secular change can
be corrected.

Brief Description of the Drawings

[0029]

Figure 1 is a schematic view of a biological informa-
tion measuring apparatus according to an embodi-
ment of the present invention, in which a calibration
element is not in contact with a living body measuring
optical element;
Figure 2 is a schematic view of the biological infor-
mation measuring apparatus according to an em-
bodiment of the present invention, in which the cal-
ibration element is in contact with a living body meas-
uring optical element;
Figure 3 is a view showing another structure of the
living body measuring optical element according to
an embodiment of the present invention; and
Figure 4 is a view showing that it is difficult to receive
reflected light in an optical measurement apparatus
equipped with a reflection board.

(Description of Symbols)

[0030]

11 Light source
12 Living body measuring optical element
13 Holding table
14 Light guide
15 Cover
16 Light detecting section
17 Groovy portion
21 Calculation section
22 Memory means
23 Display section

Best Mode for Carrying Out the Invention

[0031] An embodiment of the present invention will be
described below with reference to the drawings. The em-
bodiment is described by way of an example. It should
not be construed that the embodiment of the present in-
vention is limited to the example.
[0032] Figure 1 is a schematic view of a biological in-
formation measuring apparatus of the present invention.
[0033] As shown in Figure 1, the biological information
measuring apparatus according to the embodiment is
constituted of a light source 11, a living body measuring
optical element 12, a holding table 13, a light guide 14,

a cover 15, a light detecting means 16, a calculation sec-
tion 21, a memory means 22, and a display section 23.
The light guide 14 and the cover 15 constitute a calibra-
tion element. The calibration element according to this
embodiment is an example of a reference element of the
present invention.
[0034] The biological information measuring appara-
tus according to this embodiment is an apparatus of
measuring information about the tissue near the surface
of a living body. Specifically, the biological information
measuring apparatus according to the embodiment has
a groovy portion 17 at the surface portion of the living
body measuring optical element 12 to be in contact with
the surface of a living body, for measuring light passed
through the tissue near the surface of a living body. The
biological information measuring apparatus according to
the embodiment is an apparatus of measuring light
passed though a surface portion of a living body which
is trapped by the groovy portion 17 by bringing the surface
of the living body measuring optical element 12 into con-
tact with the surface of the living body.
[0035] As the light source 11, any light source can be
used as long as it has light having a wavelength absorbed
by a target component to be measured.
[0036] For example, in the case of light within the mid-
dle-infrared region, a Globar light source having a sin-
tered SiC rod, CO2 laser, tungsten light, infraredpulse
light source, and QCL light source may be used.
[0037] For the measurement of a substance such as
a glucose which has a strong absorption peak in the mid-
dle-infrared region, e.g. , at a wavelength of 1033 cm-1

or 1080 cm-1, a Glober light source, infrared pulse light
source, and QCL light source may be preferably used
although a light source employed is not particularly lim-
ited to them.
[0038] For the measurement of a substance having an
absorption wavelength in a near-infrared region, for ex-
ample, a halogen light source, semiconductor laser, or
LED may be used.
[0039] It is known that glucose has an absorption peak
not only in the middle-infrared region but also in the near-
infrared region. Therefore, use of LED may be particularly
preferable.
[0040] As a material for the living body measurement
optical element 12, materials known in the art can be
used.
[0041] For example, for measuring a substance having
an absorption wavelength in the middle-infrared region,
silicon, germanium, SiC, diamond, ZnSe, ZnS, or Krs
may be used.
[0042] For measuring a substance such as glucose
which exhibits an absorption peak in the middle-infrared
region, e.g., a wavelength of 1033 cm-1 or 1080 cm-1,
silicon or germanium is particularly preferable from the
view point of not only high permeability at an infrared
wavelength of about 9 to 10 microns but also high proc-
essability and mechanical strength.
[0043] When a substance that absorbs light at a wave-
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length within the near-infrared region is to be measured,
fused quartz, single crystalline silicon, optical glass, plas-
tic, or transparent resin is used.
[0044] As for the shape of the groovy portion 17 formed
on the living body measuring optical element 12, a V-
shaped groove as shown in the figure may be employed.
However, the shape is not limited to this type. A U-shaped
or a step-form groove may be used.
[0045] Reference numeral 13 denotes a holding table
for holding a living body measurement optical element
12. The holding table 13 has hole portions 25, though
which light emitted from the light source 11 strikes the
living body measuring optical element 12 and the light
derived from the living body measurement optical ele-
ment 12 strikes the light detector 16.
[0046] Reference numeral 14 is a light guide for cor-
recting a detection signal of light amount to be detected
by the optical detector 16. Reference numeral 15 is a
cover for holding the light guide 14. Note that the light
guide 14 and the cover 15 may be detachably attached
to the main body having the living body measurement
optical element 12. Alternatively, the light guide 14 and
the cover 15 may be fixed to the main body having the
living body measurement optical element 12.
[0047] As the light guide 14, a deformable material is
used having a refraction index higher than that of the air
and smaller than that of the living body measurement
optical element.
[0048] A material for the light guide 14 is preferably an
elastic material like rubbers such as acrylic rubber, ure-
thane rubber, silicone rubber, and fluorine rubber. Use
of such an elastic material as a material for the light guide
14 has an advantage that the light guide 14 can be re-
peatedly used for calibration.
[0049] An elastic material more preferably has an elas-
tic modulus of 1 to 10 MPa. This is because it can easily
contact with the living body measurement optical ele-
ment.
[0050] Furthermore, a rubber for general purposes,
such as styrene-butadiene rubber, butadiene rubber, and
isoprene rubber, or other type of rubber such as nitrile
rubber, chloroprene rubber, and butyl rubber, may be
used.
[0051] In particular, silicone rubber may be useful
since it has a virtually inactive property to the living body,
as seen in frequent uses, as an artificial prosthesis for
mary prosthesis, artificial ear, and artificial nose.
[0052] Furthermore, it may also be preferable to use
an elastomer for medical purposes, such as polyethylene
glycol, polypropylene glycol, and polytetramethylene gly-
col.
[0053] Moreover, it may also be preferable to use a
hydrogel, which is formed by introducing a crosslinking
structure, a hydrophobic group, or a crystal structure into
a water-soluble polymer and swelling the obtained poly-
mer with water. The hydrogel can be said to be preferable
since it is not only soft and harmless to the tissue but
also highly permeable to a substance. For example, pol-

yhydroxyethyl methacrylate, polyacrylamide, and polyvi-
nylpyrrolidone are preferable.
[0054] Absorption coefficient of the light guide is not
particularly limited. It may be better to select a light guide
having a smaller absorption coefficient within the range
of wavelength to be used.
[0055] As the light guide 14, a scattering body may be
used. As a scattering body, resins of high-density poly-
ethylene and polycarbonate or the like are preferably
used. In particular, a light-diffusion grade of polycar-
bonate is useful since its diffused light beam is highly
permeable.
[0056] As the light detecting means 16, items known
in the art can be used. For example, for the middle-infra-
red region, a pyroelectric sensor, a thermopile, a ther-
mister, and an MCT detector (HgCdTe detector as a
quantum detector) may be used. For the near-infrared
region , an InGaAs detector, aphotodiode, a PbS detec-
tor, an InSb detector, and an InAs detector, may be ex-
emplified. Based on a signal (not shown) detected by the
light detecting means 16, the calculation section 21 cal-
culates and provides a parameter of a living tissue, such
as a glucose concentration. The display section 23 dis-
plays the results of the calculation performed in the cal-
culation section 21. As the display section 23, a liquid
crystal display and an EL display may be used. When
the result is output by voice in the display section 23, a
speaker may be used. The calculation section 21 is con-
stituted of a CPU and a memory.
[0057] Next, a calibration method using a biological
information measuring apparatus according to this em-
bodiment will be explained with reference to Figures 1
and 2.
[0058] As shown in Figure 1, the light guide 14 is
pressed against the living body measuring element 12
by holding the cover 15 having the light guide 14. In this
manner, the light guide 14 can be brought into contact
with the groovy portion 17 of the living body measuring
element 12, as shown in Figure 2.
[0059] The light that is emitted from the light source 11
and reaches the living body measuring optical element
12, goes to the groovy portion 17 provided in the living
body measuring optical element 12. Then, the light from
the groovy portion 17 strikes the light guide 14. After be-
ing refracted or scattered by the light guide and the light
again strikes the living body measuring optical element
12.
[0060] The incident angle of the light incident on the
groovy portion 17 can be determined based on the shape
of the groovy portion 17, refractory indexes and absorp-
tion coefficients of the living body measuring optical el-
ement 12 and the light guide, or the incident angle with
respect to the groovy portion 17.
[0061] In the biological information measuring appa-
ratus of the present invention, it is preferable that light
reaches the light detector 16 to the most extent when a
living tissue is measured. Therefore, it is preferable that
the shape of grooves, incident angle, and refractive index
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and absorption coefficient of the light guide are set in
accordance with the refractive index of the living tissue.
[0062] Accordingly, if the refractive index of the light
guide is larger than that of the air and lower than that of
the living body measuring optical element 12, the cali-
bration mentioned above is effectively performed. The
refractive index of the light guide is preferably closer to
that of the living body, and particularly preferably about
1.2 to 1.4.
[0063] The light which has reached the living body
measuring optical element 12 passes through the light
guide 14 in contact with the groovy portion 17 in this state,
and returns again to the living body measuring optical
element 12 and reaches the light detector 16.
[0064] The signal detected at this point is stored in
memory means 22 as a calibration signal.
[0065] A calibration signal value obtained where the
light source 11 and the light detector 16 are in normal
conditions is used as a reference value. The reference
value is stored in the memory means 22 (in the memory
means 22) in advance. The calibration signal value
stored by the calculation section 21 in the memory means
22 is then compared to the reference value. If the cali-
bration signal value stored in the memory means 22 fails
to fall within the range of the reference value, it is con-
sidered that the light source 11, the light detector 16 or
the living body measuring optical element 12 is faulty. In
this case, the display section 23 displays a message in-
dicating that the light source 11, the light detector 16 or
the living body measuring optical element 12 is faulty or
informs the message by voice. When the display section
23 gives such a notice by display or voice, it is preferable
that the light source 11, the light detector 16 or the living
body measuring optical element 12 be replaced with new
one.
[0066] When a calibration signal value is normal, the
light guide 14 is removed from the living body measuring
optical element 12 and the living body measuring optical
element 12 is brought into contact with a living tissue to
measure biological information (not shown in the figure).
[0067] The living tissue is not particularly limited; how-
ever, mouth lip, forearms, fingers and ears are preferably
employed.
[0068] The light is emitted from the light source and
reaches the living body measuring optical element 12,
and thereafter, passes through the living tissue in contact
with the groovy portion 17, and reaches the light detector.
[0069] This signal, unlike the signal passed through
the light guide 14, contains biological information since
it passed through the living tissue.
[0070] In general, this measurement value is greatly
affected when the light intensity of the light source 11
and the sensitivity of the light detector 17 change with
age.
[0071] To correct such effect, the calibration signal val-
ue measured as described above is used.
[0072] For example, in the calculation section 21, a
measurement value containing biological information is

divided by the calibration signal value. Through calcula-
tion using the resultant quotient, biological information is
obtained.
[0073] By dividing a measurement value containing bi-
ological information by the calibration signal value in the
calculation section 21 (the effect of), secular change and
temperature change in the light source and the light de-
tector can be suppressed. As a result, measurement can
be attained successfully even if the intensity of the light
source and the sensitivity of the light detector change.
[0074] As described in the foregoing, according to this
embodiment, by using a reference element having a light
guide capable of guiding light applied by a biological in-
formation measuring optical element so that the light can
be returned to the living body measuring optical element
in the state where the light guide is arranged in contact
with the living body measuring optical element and by
using a biological information measuring apparatus
equipped with the light guide, the sensitivity of the light
source, living body measuring optical element and light
detector can be checked, thus a measurement error due
to temperature change and secular change can be cor-
rected.
[0075] Either of the operations: measurement per-
formed by bringing the light guide 14 into contact with
the living body measuring optical element 12; and meas-
urement performed by bringing the living body surface
into contact with the living body measuring optical ele-
ment 12, may be performed first.
[0076] In this embodiment, it was described that the
living body measuring optical element 12 is as shown in
Figure 1. However, the element is not limited to this type
and a living body optical element 12a shown in Figure 3
may be used. The living body optical element 12a has a
groovy portion 17, which is formed of a light emitting sur-
face 17a and a light incident surface 17b, an optical fiber
23 for guiding the light emitted from the light source 11
to the groovy portion 17a, and an optical fiber 24 for guid-
ing the incident light on the light incident surface 17b to
the light detector 16. The living body measuring optical
element 12a is used to measure biological information
by pressing the groovy portion 17 of the living body meas-
uring optical element 12a against the surface of the living
body and detecting light passing through the portion of
the living body trapped by the groovy portion 17. If a living
body measuring optical element 12a of this configuration
is used in place of the living body measuring optical el-
ement 12, the same effect as that of this embodiment
can be achieved.

Industrial Applicability

[0077] The biological information measuring appara-
tus, a reference element and the method of using the
biological information measuring apparatus according to
the present invention have the following advantages: the
sensitivity of the light source, the living body measuring
optical element and the light detector can be checked
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and measurement errors caused by temperature change
and secular change can be corrected. Therefore, they
are useful for non-invasive measurement of glucose,
cholesterol, urea, triglyceride and so forth in body fluids
based on optical measurement of the living tissues. Con-
sequently, the present invention is useful for measuring
body fluid components in medical applications.

Claims

1. A biological information measuring apparatus com-
prising:

a light source;
a living body measuring optical element of ap-
plying light emitted from said light source to a
living body and receiving light returning from
said living body;
a light detector of detecting said light received
by said living body measuring optical element;
and
a reference light guide capable of guiding the
light applied by said living body measuring op-
tical element so that the light can be returned to
said living body measuring optical element, in a
state of being arranged in contact with said living
body measuring optical element.

2. The biological information measuring apparatus ac-
cording to claim 1, further comprising a calculation
section of providing biological information of said liv-
ing body through calculation based on the light re-
turned from said living body and detected by said
light detector,
wherein the calculation section detects that at least
one of said light source, said living body measuring
optical element and said light detector abnormally
functions based on the light detected by said light
detector in a state where said light guide is arranged
in contact with said living body measuring optical el-
ement.

3. The biological information measuring apparatus ac-
cording to claim 1, further comprising a calculation
section of providing biological information of said liv-
ing body through calculation based on the light re-
turning from said living body and detected by said
light detector,
wherein the calculation section corrects said biolog-
ical information based on the light detected by said
light detector in a state where said light guide is ar-
ranged in contact with said living body measuring
optical element.

4. The biological information measuring apparatus ac-
cording to claim 1, wherein a concave-convex por-
tion is formed on a part of the surface of said living

body measuring optical element, and the part of said
light guide which is to be in contact with said living
body measuring optical element is deformable.

5. The biological information measuring apparatus ac-
cording to claim 1, wherein said light guide is formed
of a material having a refractive index higher than
that of the air and lower than that of said living body
measuring optical element.

6. The biological information measuring apparatus ac-
cording to claim 1, wherein said light guide is a scat-
tering body.

7. The biological information measuring apparatus ac-
cording to claim 4, wherein said light guide is an elas-
tic substance.

8. The biological information measuring apparatus ac-
cording to claim 7 , wherein said light guide has an
elasticity modulus of 1 to 10 MPa.

9. A reference element for use in a biological informa-
tion measuring apparatus comprising:

a light source;
a living body measuring optical element of ap-
plying light emitted from said light source to a
living body and receiving light returning from
said living body; and
a light detector of detecting the light received by
said living body measuring optical element,
the reference element comprising:

a light guide capable of guiding the light ap-
plied by said living body measuring optical
element so that it returns to said living body
measuring optical element in a state of be-
ing arranged in contact with said living body
measuring optical element.

10. The reference element according to claim 9, further
comprising a cover of covering a portion of said light
guide other than the portion which is in contact with
said living body measuring optical element.

11. The reference element according to claim 9, wherein
a part of said light guide which is in contact with said
living body measuring optical element is deformable.

12. The reference element according to claim 9, wherein
said light guide is formed of a material having a re-
fractive index higher than that of the air and lower
than that of said living body measuring optical ele-
ment.

13. The reference element according to claim 9, wherein
said light guide is a scattering body.
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14. The reference element according to claim 11, where-
in said light guide is an elastic substance.

15. The reference element according to claim 14, where-
in said light guide has an elasticity modulus of 1 to
10 MPa.

16. A method of using a biological information measuring
apparatus using the biological information measur-
ing apparatus according to claim 1, comprising:

a biological information measuring step of
measuring biological information based on the
light detected by said light detector in a state
where said living body measuring optical ele-
ment is in contact with a target living body to be
measured; and
an abnormality-correcting step of detecting or
correcting an abnormality based on the light de-
tected by said light detector in a state that said
reference light guide is in contact with said living
body measuring optical element.
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